INTRODUCTION {#sec1-1}
============

Renal transplantation from living related donors is an ideal option for patients with end-stage renal disease. Living kidney donation is safe and is associated with low morbidity and mortality.\[[@ref1]\] Numerous studies on the physical impact of organ donation have documented that renal donation does not put the donor at an increased risk of renal failure or clinically relevant consequences such as arterial hypertension or proteinuria.\[[@ref2]\] However the donor who plays a pivotal role in the entire process of transplantation is often neglected, as the focus shifts to the recipients′ performance, following the transplant. Assessment of health-related quality of life (QOL) is superior in determining the personal burden of illness than measures of disease status. Previous studies in this regard\[[@ref3]--[@ref12]\] were standardized and validated only for a particular cultural background, involved too few participants, had a low response rates, and compared the donors with the general population. There is a paucity of studies from India assessing the QOL of live related donors using a standardized questionnaire. This study was carried out to assess the impact of live related renal donation upon the related donors in India and to identify the various determinants of the QOL outcome.

MATERIALS AND METHODS {#sec1-2}
=====================

 {#sec2-1}

### Study design {#sec3-1}

This was a prospective study with a follow-up design with each subject being evaluated before and after kidney donation.

### Setting {#sec3-2}

The initial assessment of the donors was done 2 weeks prior to transplantation in the outpatient department of the hospital. The follow-up assessment was done at the renal transplant follow-up clinic at 6 months after the donation.

### Selection of participants {#sec3-3}

Consecutive live related renal donors who were willing to participate in this study were included. All donors gave their informed consent prior to their inclusion in this study. This study was performed in accordance with ethical standards laid down by the ethics committee of the hospital.

### Interventions {#sec3-4}

The donors were interviewed 2 weeks prior to the surgery and were encouraged to complete the World Health Organization Quality of Life Brief Questionnaire (WHO QOL BREF). QOL indices are increasingly recognized as crucial outcome measures in the evaluation of therapeutic interventions. Accordingly a plethora of instruments have been developed, many of which suffer from disease or cultural specificity thus making comparative studies difficult. In response to these limitations, the World Health Organization developed the WHOQOL-100, a valid and responsive measure of QOL that is applicable across cultures.\[[@ref13]\] This was developed in association with 15 countries and was tested in 30 field centers. It is available in all major international languages including Hindi. The WHO QOL assesses the individuals perception of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards, and concerns.\[[@ref13]\] However the WHOQOL group noted that the WHOQOL-100 might be too lengthy for some uses. Hence an abbreviated form of the WHOQOL, the WHO QOL-BREF, was developed.

WHO QOL BREF consists of four domains assessing the QOL -- physical, psychological, social relationship, and environmental.\[[@ref14]\] Donors unable to understand the English questionnaire were given a questionnaire in Hindi. This questionnaire has been validated in Hindi.\[[@ref15]\] The questions pertaining to the four domains of the WHO QOL BREF are given in [Table 1](#T1){ref-type="table"}.

###### 

The world health organization quality of life brief questionnaire
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The primary outcome of this study was the comparison between QOL scores before and after kidney donation. We currently recover live donor kidneys through laparoscopy as well as a mini-donor nephrectomy. The study also assessed if the QOL was altered depending on the technique used for graft retrieval.

One hundred and sixteen live related donors were recruited in this study. Ten donors did not donate due to recipient-related problems. Six donors were lost to follow-up and one hundred donors were followed up for 6 months.

### Statistical analysis {#sec3-5}

Consecutive live related donors were recruited for this study. Statistical analysis was done using STATA 9.0 (College Station, TX, U.S.A). Data were presented as mean ± standard deviation or median (range) or number (percentage) as appropriate. Paired *t* Test was used to test the before kidney donation and after kidney WHO QOL BREF domains (physical, psychological, social relationship, and environmental). Student\'s test was used to compare the difference in means of the WHO QOL BREF domains and gender and surgical technique. ANOVA was used to compare the difference in means before and after kidney donation of WHO QOL BREF domains among the groups age groups, education status, and recipient outcome. A *P*-value of less than 0.05 was considered statistically significant.

RESULTS {#sec1-3}
=======

The response rate in the present study was 94.3%. The demographic details of the study population is given in [Table 2](#T2){ref-type="table"}. There were no operative complications in this study. One donor had prolonged paralytic ileus requiring nasogastric decompression, but responded and made rapid recovery. One donor had minimal wound gaping and required secondary suturing.

###### 

Demographic data
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 {#sec2-2}

### Quality of life {#sec3-6}

All donors showed an improvement in the QOL post organ donation \[[Table 3](#T3){ref-type="table"}\]. There was significant improvement in the QOL in the physical domain (15.66±1.82 vs. 16.51±1.71; *P*\<0.0001), the Psychological domain (14.03±2.29 vs.16.71±2.25; *P*\<.0001), and the environmental domain (13.68±2.06 vs. 14.58±1.81; *P*\<.0001) before and after organ donation. There was improvement in the social relationship domain but this was not statistically significant. (15±2.41 vs. 15.33±2.63; *P* = 0.0569).

###### 

World health organization quality of life brief questionnaire scores before and after kidney donation
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### The surgical technique {#sec3-7}

The difference in the WHO QOL scores before and after the kidney donation was compared between the donors who had underwent mini-open donor nephrectomy (*n* = 86) and those who had underwent laparoscopic donor nephrectomy (*n* = 14). There was no significant difference between the two in all the four domains.

### According to education {#sec3-8}

The improvement of the QOL was independent of the education status of the donors.

### According to recipient outcome {#sec3-9}

Among the 100 recipients of the study group, there were five recipients who experienced morbidity due to uncontrolled sugars, orchitis, and chest infection. There were three recipient deaths and one recipient lost the donated kidney to antibody-mediated graft rejection.

The QOL scores were compared among the three groups namely donors without recipient morbidity or mortality, donors with recipient morbidity, and donors with recipient mortality. There was a significant decrease in the QOL in physical domain (16.69±1.58 vs. 15.43±2.04 vs. 14±1.89; *P* = 0.002), psychological domain (17.08±1.8 vs. 14.67±3.16 vs. 11.33±1.8; *P* = 0.00), social relationship domain (15.6±2.38 vs. 13.33±2.79 vs. 15.67±2.96; *P* = 0.007), and environment domain (14.71±1.61 vs. 12.08±2.8 vs. 15.5±1.96; *P* = 0.001) among the donors whose recipient died or graft was lost. The recipients′ outcome thus had a significant impact on the QOL of the donors.

DISCUSSION {#sec1-4}
==========

The current study had a very high response rate. This high response rate (94.3%) as compared to other studies (60-89.8%)\[[@ref3][@ref5][@ref8][@ref12]\] was largely due to the follow-up setting being the transplant clinic as it was convenient for the donors to accompany their recipients for follow up . Most of the donors in our study were females. This was higher than other studies where the female donors comprised 24.8--54%.\[[@ref4][@ref8][@ref10]\] This is largely due to cultural, economic, and social factors

There is a paucity of data using the WHO QOL BREF questionnaire to evaluate the QOL of live related renal donors in India. In our study, there was a significant improvement in the QOL in the physical, psychological, environment domains. The improvement in the social relationship domain was worth mentioning. In a similar study done in UK, by Lumsdaine *et al*.\[[@ref6]\] the mean QOL in the physical domain before donation was higher than in the present study but it remained lower than the pre donation score at one year follow up. However the psychological, social relationship and environmental domains remained unchanged. The studies done using SF 36 observed that the donors had a better or similar QOL in the domains pertaining to physical elements.\[[@ref3][@ref4][@ref9]\] There was an adverse impact of donation upon the mental components in one study\[[@ref9]\] and in the other studies the mental components were similar to general population.\[[@ref3][@ref4]\]

While most of the studies used SF 36 as the instrument to measure the health-related QOL, a study from Brazil by Padrao\[[@ref16]\] *et al*. used both WHO QOL BREF and SF 36 in the same donor population. It was observed that there was a significant improvement in the psychological, social, and environmental domains of the WHO QOL BREF. The results of SF 36 questionnaire were similar to controls except in emotional and vitality domains where the donors had significantly better scores. The study concludes that there was a weak correlation in the results of the two questionnaires though neither could be proven as superior. Huang *et al*.\[[@ref17]\] in Taiwan comparing both these instruments found that the SF 36 measured health-related QOL while the WHO QOL BREF measured the global QOL.

The higher QOL of donors following the kidney donation in our study as compared with other studies might be due to the fact that the present study compared the donors before and after kidney donation, unlike the other studies which compared the donors′ QOL with that of the general population. There is little data available on the QOL in India in the general population using the WHO QOL BREF score. We feel it may be more appropriate to compare their QOL pre- and postdonation.

 {#sec2-3}

### Comparison of the quality of life with various parameters {#sec3-10}

In this study there was no relationship of the donors′ QOL with gender. The influence of gender upon the QOL varies among the different studies. But the predominant trend is that gender has no effect on the QOL.\[[@ref4][@ref8][@ref9]\] Johnson *et al*. noticed that female donors have a stressful experience with donation than their male counterparts.\[[@ref5]\]

Age did not have any influence over the QOL in our study. Few studies did not show any impact of age upon the QOL of the donors.\[[@ref4][@ref9]\] In the study by Giessing *et al*.,\[[@ref3]\] donors had an increasingly significant SF-36 scores with an increase in age but donors aged 31--40 years had a worse outcome following donation.

Not many studies have studied the education status of the donors and its relationship with the QOL. A high percentage of the donors in the current study were illiterate (23%), which is the highest in existing literature, while in other studies the lowest education status recorded was grammar school -- 5% in Schover *et al*.\[[@ref8]\] study, 4% in a study by Johnson *et al*.\[[@ref5]\] Both the above studies did not study the QOL in relation to the education status. In the present study, there was no relationship of the QOL and the donors′ education status. Thirty-two percent of the housewives were illiterate as compared to 23% in the whole sample. Illiteracy and unemployment are confounding factors for QOL. At baseline, upon univariate analysis, there was no difference in the QOL scores according to the education and unemployment. Similar results were obtained at follow-up where there was no significant difference. Since the univariate analysis did not reveal any influence of education, employment status upon QOL, we avoided doing a multivariate analysis to overcome the confounding effect.

In the present study, the QOL of donors whose recipients made uneventful recovery had significantly higher scores in all the domains of the WHO QOL as compared with those donors whose recipients experienced postoperative morbidity and readmissions and those donors who experienced loss of recipient or loss of the donated kidney. Similar results were found in literature, for example, in the study by Schover *et al*.,\[[@ref8]\] where 40 donors whose graft had failed reported less positive health perceptions than did 104 donors whose graft was working well. Smith *et al*.\[[@ref9]\] found that the emotional state of the recipient rather than the physical state (as measured by length of stay, creatinine level, graft failure) that was associated with donor psychosocial outcome. Westlie *et al*.\[[@ref12]\] in their study reported that donors whose recipient had died had a worse psychological state.

Although the number of laparoscopic donor nephrectomy done in the study population was less, there was no significant difference in the postdonation QOL scores. The difference in the WHO QOL scores before and after kidney donation did not show any significant difference. In a study by Kok *et al*.,\[[@ref19]\] the laparoscopic donors had less physical pain, bodily fatigue, and higher QOL scores in all domains. But in a study by Joseph Buell *et al*.,\[[@ref20]\] there was no significant difference in the QOL between the laparoscopic and mini open donor nephrectomy groups although the laparoscopic donors had an earlier recovery and an earlier return to work. In the study by Giessing *et al*.,\[[@ref3]\] the surgical technique made no difference to the QOL of the donors.

All the donors (100%) in our study including those who experienced graft loss or recipient death agreed to donate again if they could. This result was consistent in other studies\[[@ref4][@ref5][@ref7]\]

### Comparison with live paid kidney donation in India {#sec3-11}

Paid kidney donation though not legal, still does happen in India where there is a large under-privileged population willing to be paid for kidney donation. A study done by Goyal *et al*.\[[@ref21]\] noted that paid kidney donation resulted in a decline in health as well as a decline in the economic status of the paid donors. Of the donors, 79% would not recommend others to donate for sake of money, which reflected their experience of paid donation. Our study on the QOL of live related donors in India, in contrast shows the remarkable improvement in QOL as evidenced by the willingness to donate again if possible by all the donors in our study.

CONCLUSION {#sec1-5}
==========

Live related renal donors have a significant improvement in the QOL following renal donation using the WHO QOL BREF. The quality of life of the donor was poor when the graft was lost or the recipient died. There was no difference in the quality of life between the laparoscopic and mini open donor nephrectomy groups. The study reiterates that in the developing world live related organ donation is associated with an excellent quality of life despite higher rates of illiteracy.
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